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(57) Abstract 

Device which is to be placed in the uterus (12) to which cer- 
tain substances such as metals, metal ions, hormones or therapeu- 
tic substances which are to be effective in the uterus for a certain 
time, can be attached. The device comprises a stem (1) with resi- 
lient or flexible arms (2, 3) projecting on either side of the stem 
near or at one extremity thereof, and the extremity of each of the 
two arms is bent through an angle greater than 90° so that the ex- 
tremities point towards the stem. The arms are thus built up of 
three parts, i.e. a first part and a second part or extension, and a 
bent piece between them, the three parts of each arm together 
form an arrow the legs of the arrow being formed by first part and 
the second part or extension of an arm, the parts being compliant- 
ly connected to each other by the bent piece. The directionof the 
first part near the bent piece points horizontally or upwards. 
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Device to be placed in the uterus. 

The invention relates to a device *hich is to be 
placed in the uterus or uterine cavity and to which or 
in which certain substances such as metal ions, hormones 
5 or therapeutic substances which are to be effective in 
the uterus for a certain time can be attached, and which 
device comprises a stem with resilient or flexible arms 
projecting on either side of the stem near or at one ex- 
tremity thereof, and the extremity of each of the two 
10 arms is bent through an angle greater than 90° so that 
the extremities point towards the stem and the arms are 
thus built up of three parts, i.e. a first part and a 
second part or extension, and a bent piece between them. 
Devices which can be placed in the uterus for 
15 precluding pregnancy and which are known in medical 

circles by the name "intrauterine device" or "IUD" are 
generally known. A device of this type which essentially 
consists of a "T"-shaped body is described in U.S. Patent 
3,533,406. This T-shaped body is to be placed entirely 
20 in the uterus. The transverse bar then presses against 
the fundus or right -upper section of the uterus, and the 
lowermost extremity of the stem is directed towards the 
orifice of the cervix. It has been found that this de- 
vice is unsatisfactory in a relatively large number of 
25 cases. In a number of cases the device is rejected and 
in a large number of cases excessive bleeding occurs and 
such a device is experienced as being painful. Further- 
more, in a relatively large number of cases pregnancy is 
not prevented. The fact that this device is inappro- 
30 priate is attributed to the extremities of the transverse 
bars becoming immobilized in the uterine wall, or being 
at least pushed in, which results in damage to the endo- 
metrium or the mucous raeabrane layer. 

U.S. Patent 4,045,131 describes a device likewise 
35 having a T-shaped appearance. The extremities of the 

transvers bar are provided with extensions bent through 
an angle and directed to the stem. The upper transverse 
bar is, however, bent towards the outside and downwards 
and the dimensions and shape of the device are such that 
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the device becomes secured as optiinally as possible in 
the uterine cavity. The transverse- bar is ben: down- 
wards, f and the extremities near the bent piece thus point 
downwards at an angle, to prevent the device fram. sliding 
5 downwards to the uterine neck or cervix. If, for example, 
the uterus contracts, the fundus will press on the top of 
the device and the extremities of the transverse bar will 
therefore be pushed into the wall of the uterine cavity. 
Jo prevent the extremities from penetrating the wall ex- 
10 tensions are made at the extremities with the result that 
the area of pressure is increased. This known device 
also has the drawback, that pain may occur in a relatively 
large number of cases, the device is rejected and bleed- 
ing occurs. 

T5 Measurements with measuring instruments devel- 

oped specifically for this purpose have shown trtat the 
uterine cavity in vivo is smaller than assumed nitherto. 
All of the devices^ known to date, which are to be placed 
in the uterus are shaped such that the best possible 

20 anchorage in the uterine cavity is obtained. For this 
purpose, the dimensions of these, known devices are all 
too large. This is also very probably the reason why pain 
is felt regularly and why there is oftien bleeding. This 
is partially caused by damage to the wall and the tissue 

25 at the inner side of the uterine cavity. Another reason 
may be that the stem extremity of the device projects into 
the cervix, especially during the period when tne uterus 
contracts greatly* 

The invention has as its object a device which 

30 can be placed in the uterine cavity and which has or. can 
have dimensions such that the inner wall of the uterine 
cavity is hardly irritated, if at all. 

This object is achieved with a device according 
to the invention in that the three parts of each arm to- 

35 gether form an arrow the legs of which consist of the 

first part and the second part or extension, these parts 
being compliantly connected to each other by the bent 
piece, and the direction of the first part near the bent 
piece being horizontal or upward. It has be n found that 
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these measures make it possible to construct a device 
which approximately corresponds to the dimensions cf t»"r 
uterine cavity in vivo, or is even smaller, witho*: th-i 
device being rejected. The prejudice that a device mus: 
5 be anchored as optimally as possible in the uterine waL 
was found to be incorrect. Another great advantage of :he 
device according to the invention is that there is hardly 
any bleeding outside the first period beyond the normal. y 
occurring bleeding. The angle enclosed by the first part 

10 of the arm and the second part or extension is preferably 
smaller than 60° so that these extremities can easily 
slide into the narrowing leading to the fallopian tubes, 
which is of particular importance when the uterus con- 
tracts greatly. 

15 The arrow shape formed by the first part, the 

second part or extension and the bent part of each arm 
is preferably a shape between a V and a U. This is par- 
ticularly important when inserting the device and also 
when the device is placed in- the uterine cavity. With 

20 the correct shape the bent extremities of the arms will 
not easily hook into the wall of the uterine cavity or 
get stuck. By choosing the position of the extensions 
of the arms such that they extend approximately parallel 
to the sidewalls of the uterine cavity it is achieved 

25 that the extremities of the arms slide easily along these 
walls which is particularly important when the uterus 
contracts. Due to the fact that the device is manufac- 
tured of flexible material the two legs of the arrow can 
moreover easily move towards each other so that the ex- 

30 tensions can slide even-better along the sidewalls of the 
uterine cavity without damaging the latter. 

In a preferred embodiment of the device accord ; ng 
to the invention the point at which the arms are fastened 
to the stem is reinforced so that the arms resume the 

35 original position more easily once the device has been 
inserted in the uterine cavity. This is because it is 
important that the arms resume the correct position after 
insertion. 

The thickness of the small arms and the exten- 
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s ions of the smalt arms is preferably less than 1.5 mm 
and, wheh manufactured of plastic material, preferably 
1.1 mm or more. 'It. is important that the small arm is 
so thin in order that the extensions can be sufficiently 
5 compliant relative to the first part of the small arms. 
The small arms should be less thin at the other side 
because there may otherwise be plastic deformation, and 
the device will no longer be capable of returning to the 
original state. In particular, it is very important that 

10 the small arms are directed sideways when the device is 
inserted in the uterine cavity. Another reason why it 
is important to make the small arms as thin as possible 
is the fact that bacteria may become settled on the sur- 
face of the plastic. Thin round arms have a small sur- 

15 face area. The thickness of the stem of the device is 
preferably smaller than 2 mm and is preferably of the 
order of 1.5 mm. In addition, two contradictory inter- 
ests- are; to be served, namely the thinner the stem the 
less is the risk of. bacteria; the thicker the stem the 

20 more metal, hormones or therapeutic substances can be 
attached to the stem*. 

Measurements on the uterine cavity in vivo have 
shown that the width of each device ought to be adapted 
to the dimensions of a uterine cavity. It has generally 

25 been found, however, that it is sufficient, at least for 
European women, to ha:ve a limited number of different 
dimensions of the device. In principle, three standard 
dimensions for the maximum wfdth of the devices are suf- 
ficient, i.e. 20 mm, 24* mm and 28 mm. This width is 

30 coupled with a maximum Length of the stem of 28 mm, 30 mm 
and 32 mm, respectively. This a length of the stem is more 
or less the maximum acceptable length because the lower 
end of the stem must not reach the region of the internal 
os which is rich in nerves. For this purpose account is 

35 to be taken of. the contraction of the uterus and the 
flexion which most uteri have at the transition of the 
uterine cavity into the cervix. 

It has been found in practice that, when a 
limited number of standard dimensions of the device 
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according to the invention is taken as a starting point 
and the uterine cavity was measured beforehand, the 
accompanying symptoms such as excessive bleeding, pain 
and rejection'of the device can be prevented virtually 
5 entirely when the correct dimension of the device is used 
for a certain measured width of a uterine cavity. 

The invention will be illustrated in detail by 
reference to the drawing, in which; 

Figures 1, 2, 3 and 4 show four different pos- 
10 sible embodiments of the device according to the inven- 
tion; 

Figures 5 and 6 show a device as represented in 
Figure 1, provided with copper wire; . 

Figure 7 shows the device according to Figure 1 
15 in which the small arms are folded downwards; 

Figures 8, 9 and 10 show the uterine cavity in 
cross-section with the device according to the invention 
during insertion into the uterine cavity; 

Figure 11 shows the uterus in c ros s -s e c t i on in two 
20 positions with a device according to the invention; 

Figure 12 stjows a view of the uterus near the 

cervix; 

Figure 13 shows a cross-section through a uterus 
perpendicular to the section as represented in Figures 8, 

25 9 and 10; 

Figure 14 shows a view of a small bar for inser- 
tion of a device according 'to the invention. 

Figures 1, 2, 3 and 4 show four different pos- 
sible embodiments of a device according to the invention. 

30 Each device consists of a stem 1 with two arms 2, 3 pro- 
jecting at either side at the upper extremity. The de- 
vice according to Figure 1 shows two arras 2, 3 consist- 
ing of a first part 4 which is straight and is then bent 
through an angle of the order of magnitude of 35°, and 

35 thereafter a second part or extension 5 which points in 
the direction of the stem 1 and has a length of approxi- 
mately 6 mm. The hook over which the extremities of the 
aras 2,3 are bent is circular and in this case has an 
inner diameter of 2 ma and an outer diameter of approxi- 



WO 88/04544 



PCT/EP87/00791 



- 6 - 

mateLy A mm. The thickness of the ssiall arms and the 
bent extensions is approximately 1.* mm. The thickness 
of the stem is approxiraateLy 1-5 mm round. The snail 
arms as well as the stem are circular. A small hole 6 
5 through which a small wire 7 is fitted is attached near 
the lower end of the stem 1.. The device is provided with 
a thickening 8 present at the upper side of the device at 
the point where the stem 1 is fastened to the arras 2,3. 
The angle which the. straight part 5 of one of the arms 

10 2,3 forms with t^ie stem 1 is in this case 90°. 

Figure 2 shows a device which also consists of a 
stem 1 with a small hole 6 through which a small wire 7 
extends near the lower side. The first part 9 of the 
arms 2,3 is in this, case not straight but slightly bent 

15 upwards- Figure 3 shows a device according to the inven- 
tion in which the angle through which the extremities of 
the two- arms 2 r 3 are bent is sharp and has approximately 
a V shape. Figure 4 shows a device according to the 
invention in which the angle between the first straight 

20 part 5 of the arms 2, 3 and the ste» is greater than 90° 
and the arms thus extend obliquely upwards relative to 
the stem 1. 

Figure 5 shows a device according to the inven- 
tion such as is represented in Figure 1 in which a wire 

25 10 is wound round the stem. In this case, this is a 

copper wire used as a means for introducing copper ions 
into the uterus during a Lengthy period. Figure 6 fur- 
therance shows the possibility of fitting wires not only 
to the stem. but also to. the* bent parts or extensions 5 

30 of the device; as a result copper ions will be present 
even at the sidewall of the uterine cavity. In the sane 
manner other therapeutic or hormonal agents can be at- 
tached at the outer surface of the stem 1 and/or arm 
parts 4, 5. For this purpose it shoutd be possible to 

35 attach wires at the outer surface of the device which are 
impregnated with th desired agent. Figure 7 shows the 
downwardly folded state of the device according to the 
invention; this is the position of the arms when these 
are pushed into the uterine cervix by means of a snail 
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tube 1 1 . 

Figures 8, 9 and 10 show a cross-sect ion of a 
uterus 12 with the fallopian tubes 13, the uterine cavity 

14 and* the cervix 15. Figure 8 shows the device according 
5 to the invention at the instant at which this is pushed 

into the cervix 15 by means of the small tube 11. The 
arms 2, 3 will be bent downwards away after which the 
small tube is pushed with the device through the cervix 

15 to arrive, subsequently, in the uterine cavity. When 
10 a device having the correct dimensions is used the arms 

2, 3 will subsequently have sufficient space near the 
upper side of the uterine cavity for springing back into 
the original state sideways and upwards. When the small 
tube is then taken out of the. uterine cavity again the 
15 device wilt remain in the uterine cavity because the arras 
2, 3 which are extended sideways will press against the 
sidewalls of the uterine cavity and as a result of this 
will remain clamped between the sidewalls 17, 18 of the 
uterine cavity. 

20 Figure 11 shows the uterus 12 in the state in 

which it is contracted; the state of the uterus at the 
instant at which it is relaxed is at the same time shown 
in dashed lines. In the state in which the uterus is 
contracted the arms 2, 3 of the device will be somewhat 

25 bent and, such as represented here, slightly bent upwards 
and the bent parts 5 of the arms 2, 3 wilt possibly be 
pushed slightly inwards, i.e. the extension 5 towards 
the first parts 4 of the arms. In the relaxed state of. 
the uterus this device, as represented in Figure 11, will 

30 resume the position as shown in Figure 10. The device 
can be easily removed at a certain desired instant by 
means of the small wire 7. 

Figure 12 shows a view of a uterus and in par- 
ticular that section which contains the cervix. A small 

35 section of the device and also the extensions 5 of the 

arms 2, 3 together with the small tube 11 for introducing 
the device into the uterine cavity are still inserted in 
the cervical os which is somewhat slit-shaped. 

Figure 13 shows a cross-section through the uterus 
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such as represented in Figures 8, 9 and 10 in a rrect-on 
perpendicular to the section represented in those figu-es. 
As is often the case, the uterus shows flexion ar: the 
device must not be so Long that the Lowermost end reaches 
5 the section of the inner uterine cavity which is rich ; n 
nerves. Figure 14 shows a further small tube witt whi:h 
the. device can be inserted in the uterine cavity and ta 
which certain indicators can be attached such as, for 
example, a tape measure with a number of coloured rings 
10 16. 

The device according to the invention has great 
advantages over the devices known to date, in that the 
device according to the invention is adapted to t?ie shape 
of the uterine cavity and thereby takes account of the 

15 sire of the uterine cavity in vivo because the latter 

may be, smaller, as a result of contraction, than measured 
after it-has been removed from the body. The device ac- 
cording to the invention will easily remain within the 
cavity, even when the uterus contracts, without the de- 

20 vice being pressed against the walls of the cavity in a 
manner such that parts of the device are pushed into the 
wall. Even the layer of mucous membrane in the uterine 
cavity is hardly damaged by the device according to the 
invention-: As a result of the fact that the device is 

25 small in size, and therefore I ightweight, the weight will 
hardly exert forces on the device which could be a cause 
for the device to be rejected or at least to fall out of 
the cavity. A further advantage of the small size is 
that the outer surface area of the device is very small 

30 with the result that fewer bacteria may be present on the 
device. Specifically, it is generally known that some 
bacteria such as Staphylococcus. epididermidis can multiply 
on the surface of plastics. Only in the first month after 
insertion of the device into the. uterus may there, be soae- 

35 what lore bleeding than normal, because the Layer of raucous 
membrane and the muscular tissue of the uterine cavity «ay 
be slightly irritated by the insertion. 

Since it is possible, at present to determine and 
measure very accurately the inner dimensions of the uterine 
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cavty in a Living individual the s ; ze of the uterine 
c a v ; t y can be taken into account and the appropriate 
size of the device determined beforehand. It has been 
fourd that at Least in Europe three standard dimensions 
5 are sufficient, that is to say a Length of the stem of 
28 inn, 30 ram and 32 mm with an appropriate maximum width 
of rhe device of 20 mm, 24 mm and 23 mm, respectively. 
Two further dimensions may optionally be added to this, 
that is to say: stem Length 26 mm and 34 mm with the 
10 appropriate dimensions for the maxiaum width of 16 mm and 
32 Bin, respectively. 
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Claims 

1- device which, is to be placed in the uterus or 

uterine cavity to which certain substances such as metals, 
metal ions, hormones or therapeutic substances which are 
to be effective in the uterus for a certain time, can be 
5 attached and which device comprises a stem with resilient 

or flexible arms projecting on either side of the stem 
near or at one extremity thereof, and the extremity of 
each of the two arms is bent through an angle greater than 
90° so that the extremities point towards the stem and the 
10 arms are thus built up of three parts., i.e. a first part 

and a second part or extension, and a bent piece between 
them, characterized in that the three parts of each arm 
together form an arrow the legs of the arrow being formed 
by the first part and the second part or extension of an 
15 arm, the parts being compliantly connected to each other 

by the bent piece, and the direction of the first part 
near the bent piece pointing horizontally or upwards. 
2. Device according to. Claim 1, characterized in 

that the angle enclosed by the first part and the second 
20 part of each arm is smaller than 60°. 

3- Device according to one of Claims 1 or 2, charac- 

terized in that the shape of the arms near the bent piece 
is between the. shape of a V and a U. 

Device according to one of Claims 1, 2 or 3, 
characterized in that the device is provided with a thic- 
kening near the place where the stem and the two arms are 
connected to each other. 

5. Device according to one of the preceding claims, 
character ized . in that the stem thickness is smaller than 

50 2 mm. 

6. Device according to one of the preceding claims, 
characterized in that the thickness* of the arms is 
smaller than 1.5 mm., 

7. Device according to one of the preceding claims, 
55 character i zed in that a maximum width of the device of 

24 mm is associated with a maximum stem length of 30 mm. 

8. Device according to. one of the preceding claims, 
characterized in that some of the standard models having 



25 
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different dimensions are used. 

9, Device according to one of the preceding cLains, 

characterized in that the cross-section of the stem and/or 
the small arms is round. 



WO 88/04544 



2/3 



PCT/EP87/00791 




INTERNATIONAL SEARCH REPORT 

Intsrnatlonal Application No PCT/EP 87/00791 



I. CLASSIF1CATI H OF SUBJECT MATTER (if several classification symools apply, indicate all) * 
According to International Patent Cla ssifi cation (IPC) or to both National Claasifi cation and IPC 

IPC 4 : A 61 F 5/47 



II. FIELDS SEARCHED 

Minimum Documentation Searched 7 
Classification System | ^ Classification Symbols 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched 



III. DOCUMENTS CONSIDERED TO BE RELEVANT* 



Category • 



Citation of Document. » with indication, where appropriate, of the relevant passaoas *» 



Relevant to Claim No. 13 



US, A, 4054131 (KESSEL) 18 October 1977, 
see column 2, lines 29-34; figures 
cited in the application 

US, A, 3467089 (HASSON) 16 September 1969, 
see column 2, lines 49-52; figure 5 

GB, A, 1568419 (POPE) 29 May 1980, 

see page 2, lines 38-43; figures 

FR, A, 2427088 (THOUVENIN) 28 December 

1979, see page 2, lines 20-24; figure 
1 



1 
1 
1 



* Special categories of cited documents: 10 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the International 
filing date 

W L" document which may throw doubts on prfority clafm(s) or 
which is cited to estabfish the publication data of another 
citation or other special reason (ai specified) 

"O" document referring to an oral disclosure, use, eihibftion or 
other means 

"P" document published prior to the international filing data but 
later than the priority date claimed 



later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to underitand the principle or theory underlying the 
Invention 

■X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step 

'Y" document of particular relevance;' the claimed Invention 
cannot be considered to involve en inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

23rd March 1988 


Date of Mailing of this International Search Report 

^ n 22 APR 1988 


International Searching Authority 

EUROPEAN PATENT OFFICE 


Sigoatu^ol^uthWjxtd Officer , 



Form PCT/ISA/210 (tecond sheet) (Jsnuary 1985) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. EP 8700791 

SA 19987 

This annex lists die patent family members relating to the patent documents cited in the above-mentioned international search report. 
The members are as contained in the European Patent Office EDP file on 14/04/88 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 



Patent document 
cited in search report 



Publication 
date 



Patent family 
mcmbcr(s) 



Publication 
date 



US-A- 


4054131 


18-10-77 


DE-Ar 


2735870 


16-02-78 








GB-A- 


1526645 


27-09-78 








JP-A- 


53048394 


01-05-78 








US-E- 


30312 


24-06-80 


US-A- 


3467089 


16-09-69 


None 






GB-A- 


1568419 


29-05-80 


AU-A- 


2777977 


15-02-79 








AU-B- 


509280 


01-05-80 


FR-A- 


2427088 


28-12-79 


DE-A- 


2922051 


06-12-79 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



